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CIE iGCSE Chemistry Syllabus Details (syllabus code 0620)

Throughout this material there will be references to Paper 3, you should assume it is referring to the NEW
Paper 4. In 2016 the name changed, but the content essentially did not.
The core material is examined in all three exam papers (papers 1,3 and 6) and is intended to assess
understanding up to a grade C level. From 2016, the Supplement material is now also examined in NEW Paper
2 (old paper 1) as well as NEW Paper 4 (old paper 3).
1. Paper 4 (old 3) will contain fewer Supplement marks, so more core marks so ought to be easier (if you
can answer the Paper 3 questions from before 2016 then you will be fine)
2. Paper 2 will contain Supplement marks, unlike in all papers before 2016, so will assess material they
have not done before, so will be harder because of the questions
3. Syllabus material below that is new or changed in 2016 is highlighted with BLACK LINES next to it.

4.1 Stoichiometry
Core

Use the symbols of the elements and write the
formulae of simple compounds

Deduce the formula of a simple compound from the
relative numbers of atoms present

Deduce the formula of a simple compound from a
model or a diagrammatic representation

Construct word equations and simple balanced
chemical equations

Define relative atomic mass, A,, as the average mass
of naturally occurring atoms of an element on a scale
where the "*C atom has a mass of exactly 12 units

Define relative molecular mass, M., as the sum of the
relative atomic masses (Relative formula mass or M,
will be used for ionic compounds.)

(Calculations involving reacting masses in simple
proportions may be set. Calculations will not involve
the mole concept.)

4.2 The mole concept

Patrick Brannac

Supplement

Determine the formula of an ionic
compound from the charges on the ions
present

Construct equations with state symbols,
including ionic equations

Deduce the balanced equation for

a chemical reaction, given relevant
information

Supplement

Define the mole and the Avogadro
constant

Use the molar gas volume, taken
as 24dm?® at room temperature and
pressure

Calculate stoichiometric reacting
masses, volumes of gases and solutions,
and concentrations of solutions
expressed in g/dm® and mol/dm®
(Calculations involving the idea of limiting
reactants may be set. Questions on the
gas laws and the conversion of gaseous
volumes to different temperatures and
pressures will not be set.)

Calculate empirical formulae and
molecular formulae

Calculate percentage yield and
percentage purity
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Q# 1/ iGCSE Chemistry/2015/w/Paper 31/
5 (a) Acompound, X, contains 55.85% carbon, 6.97% hydrogen and 37.18% oxygen.

() How does this prove that compound X contains only carbon, hydrogen and oxygen?

_______________________________________________________________________________________________________________________________________ [1]
{ii) Use the above percentages to calculate the empirical formula of compound X.

_______________________________________________________________________________________________________________________________________ 2]
{iii) The M, of X is 86.

What is its molecular formula?

_______________________________________________________________________________________________________________________________________ [2]

Q# 2/ iGCSE Chemistry/2015/s/Paper 31/ Q3

(d) Calculate the maximum mass of zinc which will react with 50cm?® of hydrochloric acid, of
concentration 2.0 mol/dm?.

Zn + 2HCI - ZnCl, + H,

Show your working.

(3]
Q# 3/ iGCSE Chemistry/2014/s/Paper 31/

6 Hydrogen peroxide decomposes to form water and oxygen. This reaction is catalysed by
manganese(IV) oxide.

(d) In the first experiment, the maximum volume of oxygen produced was 96 cm® measured at
r.t.p. Calculate the concentration of the aqueous hydrogen peroxide in mol/dm?.

2H,0,(aq) — 2H,0(l) + O.g)
DEET PRI B RIS, -cocoonconoossi s oot anssses oo s o on o s o sirs [1]
number of moles of H,O, in 40cm? of solution = .. [1]

concentration of the aqueous hydrogen peroxide inmol/dm® = ... ... ...
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Q# 4/ iGCSE Chemistry/2013/w/Paper 31/ Q4

(d) Calculate the maximum mass of carbon dioxide given off when 20.0 g of small lumps of
calcium carbonate react with 40 cm?® of hydrochloric acid, concentration 2.0 mol/dm?.

CaCO4(s) + 2HCI(aq) — CaCly(aq) + H,0(l) + CO,(g)

number of moles of HCl used =

mass of carbon dioxide = .._.____......_. g [4]
Qi 5/ iGCSE Chemistry/2013/w/Paper 31/
(c¢) Basic lead(II) carbonate has a formula of the type xPbCO, yPb(OH), where x and y are

whaole numbers.

Determine x and y from the following information.
PbCO, — PbO + CO,
Pb(OH), — PbO + H,O

When heated, the basic lead(II) carbonate gave 2.112 g of carbon dioxide and 0.432 g of
water.

Mass of one mole of CO, =449
Mass of one mole of H,O = 18g

Number of moles of CO,formed = ... [1]
Number of moles of H,O formed = ... [1]
X= ooeeecand y=

Formula of basic lead(IT) carbonate s M

Q# 6/ iGCSE Chemistry/2013/s/Paper 31/ Q6
Ammonia is/ a compound w/ith the molecular formula NHs
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(c) Another compound which contains only nitrogen and hydrogen is hydrazine, N,H,.
Complete the equation for the preparation of hydrazine from ammonia.

..... NH, + NaClIO —» N,H, + ... + H,O [2]
Q# 7/ iGCSE Chemistry/2013/s/Paper 31/

3 A small piece of marble, CaCO,, was added to 5.0cm® of hydrochloric acid, concentration
1.0mol/dm?, at 25°C. The time taken for the reaction to stop was measured. The expenment
was repeated using 5.0 cm? of different solutions of acids. The acid was in excess in all of the
experiments.

Typical results are given in the table.

experiment temperature/°C acid solution time /min

1 25 hydrochloric acid 1.0 mol/dm? 3
{(b) The equation for the reaction in expenment 1 is:

CaCQO,(s) + 2HCI(aq) — CaCl,(aq) + CO,(g) + H,O(l)
Complete the following ionic equation.

CaCOys) + 2Haq) —» ... + .+
[1]
Qi 8/ iGCSE Chemistry/2012/w/Paper 31/ Q7
(¢) Inthe above experiment, 50.0 cm? of hydrochloric acid of concentration 2.0mol/dm?® was
used. 6.4 g of SrCl,.6H,0 was made.
Calculate the percentage vyield.

number of moles of HClused=

number of moles of SrCI,.6H,0 which could be formed = ...
mass of one mole of SrC1,.6H,0 is 267 g

theoretical yield of SrC1,6H,0= g

percentage yield = ... % [4]
Q# 9/ iGCSE Chemistry/2012/w/Paper 31/ Q2
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(c) Fluorine, the most reactive halogen, forms compounds with the other halogens. It forms
two compounds with bromine.
Deduce their formulae from the following information.

compound 1
The mass of one mole of this compound 1s 137 g.
tsformulais ... ... [1]

compound 2
0.02 moles of this compound contain 0.02 moles of bromine atoms and 0.1 moles of

fluorine atoms.

lts formulais ... ... [1

Patrick Brannac www.SmashingScience.org & for China www.SmashingScienceCN.org Page 6 of 30
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Q# 10/ iGCSE Chemistry/2012/s/Paper 31/

8 Iron and steel rust when exposed to water and oxygen. Rust is hydrated iron(III) oxide.

(b} A sample of rust had the following composition:
51.85qg of iron 22 22 g of oxygen 16.67 g of water.

Calculate the following and then write the formula for this sample of rust.

number of moles of iron atoms, Fe= . [1]
number of moles of oxygen atoms, O= .. [1]
number of moles of water molecules, HLO= ___________ [1]

simplest mole ratio Fe:O:H,Ois @ .1

formula for this sample of rustis ... [1]

Q# 11/ iGCSE Chemistry/2012/s/Paper 31/

6 Butane is an alkane. It has the following structural formula.
H H H H

H H H H

(a) The equation for the complete combustion of butane is given below. Insert the two
missing volumes.

2C,H,(g) + 130,(g) — 8CO,(g) + 10H,0(g)

4 10

40 volume of gas/cm?®
[2]
Q# 12/ iGCSE Chemistry/2011/w/Paper 31/ Q7
(c) There are three possible equations for the thermal decomposition of sodium
hydrogencarbonate.

2NaHCO,(s) — Na,0(s) + 2CO,(g) + H,0(g) equation 1
NaHCO,(s) — NaOH(s) + CO,(g) equation 2
2NaHCO,(s) — Na,CO,(s) + CO,(g) + H,0(g) equation 3

The following experiment was carried out to determine which one of the above is the
correct equation.

A known mass of sodium hydrogencarbonate was heated for ten minutes. It was then
allowed to cool and weighed.
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Results
Mass of sodium hydrogencarbonate = 3.36¢
Mass of the residue = 2.12g

Calculation
Mr for I‘~«I;]HIECJ3 =84q; Mr for NazD =62q; Mr for NaOH = 409
M. for Na,CO, = 106g

(1) Number of moles of NaHCO, used = ... [1]

(i) If residue is Na,O, number of moles of Na,O = ...
If residue is NaOH, number of moles of NaOH =
If residue is Na,CO,, number of moles of Na,CO, = ... [2]

(iii) Use the number of moles calculated in (i) and (ii) to decide which one of the three
equations is correct. Explain your choice.

- [2]
Q# 13/ iGCSE Chemistry/2011/s/Paper 31/ Q5

{d) 20.0 cm® of agueous sodium hydroxide, 2.00 mol/dm?®, was placed in a beaker. The
temperature of the alkali was measured and 1.0 cm? portions of hydriodic acid were
added. After each addition, the temperature of the mixture was measured. Typical results
are shown on the graph.

temperature

18 Dem? volume of
acid added

NaOH(ag) + HI(ag) — Nal(ag) + H,O(l)

(iii) In another expenment, it was shown that 15.0cm?® of the acid neutralised 20.0cm? of
aqueous sodium hydroxide, 1.00mol/dm?*. Calculate the concentration of the acid.
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Qi 14/ iGCSE Chemistry/2010/w/Paper 31/ Q5

(b) 6.0 g of cobalt(Il) carbonate was added to 40 cm?® of hydrochloric acid, concentration
2.0mol/dm?. Calculate the maximum yield of cobalt(I) chloride-6-water and show that
the cobalt(Il) carbonate was in excess.

CoCO, +2HCI —» CoCl, + CO, + H,O

CoCl, + 6H,0 — CoCIl,.6H,0

Maximum yield
Number of moles of HClused = ... ..
Number of moles of CoCl, formed = ...
Number of moles of CoCI,.6H,0 formed = ... .
Mass of one mole of CoCL,.6H,0 = 238¢
Maximum yield of CoCL,.6H,0= ... a [4]
To show that cobalt(II) carbonate is in excess
Number of moles of HCIused = ... (use value from above)
Mass of one mole of CoCO, = 119¢

Number of moles of CoCO, in 6.0g of cobalt(Il) carbonate = ... [1]

Explain why cobalt(Il) carbonate s N eXCess

Q# 15/ iGCSE Chemistry/2010/s/Paper 31/ Q7

(&) The titanium ore contains 36.8% iron, 31.6% titanium and the remainder is oxygen.
(i) Determine the percentage of oxygen in this titanium compound.
percentage of OXYOeN = L %% [1]
(ii) Calculate the number of moles of atoms for each element.

The number of moles of Fe is shown as an example.
number of moles of Fe = 36.8/56 = 0.66

NUMBET OF MNOIES OF TT = e e

number of Moles OF O = e [1
(iii) What is the simplest ratio for the moles of atoms?

Fe ) Ti ) 0

{iv) What is the formula of this titanium compound?
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Q# 16/ iGCSE Chemistry/2009/w/Paper 3/ Q6
(c) 9.12g of anhydrous iron(11) sulfate was heated. Calculate the mass of iron(Il1) oxide
formed and the volume of sulfur trioxide, at r.t.p., formed.

2FeS04(s) — Fe,04(s) + SO,(g) + SO4(g)

mass of one mole of FeS0; = 152g

number of moles of FeS0. used

number of moles of Fe 0,
formed =

mass of one mole of Fe.0O;

]
w

mass of iron(111) oxide formed

]
w

number of moles of SO, formed

1
a
3

volume of sulfur trioxide formed

[6]
Q# 17/ iGCSE Chemistry/2009/s/Paper 31/
9 Quantities of chemicals, expressed in moles, can be used to find the formula of a
compound, to establish an equation and to determine reacting masses.

(a) A compound contains 72% magnesium and 28% nitrogen. What is its empirical
formula?

(b) A compound contains only aluminium and carbon. 0.03 moles of this compound reacted
with excess water to form 0.12moles of A{OH); and 0.09 moles of CH,.

Write a balanced equation for this reaction.
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(c) 0.07 moles of silicon reacts with 25¢g of bromine.

Si + 2Br SiBr,

(i) Which one is the limiting reagent? Explain your choice.

Q#t 18/ iGCSE Chemistry/2008/w/Paper 31/

4  Across the world, food safety agencies are investigating the presence of minute traces of
the toxic hydrocarbon, benzene, in soft drinks. It is formed by the reduction of sodium
benzoate by vitamin C.

(b) Benzene contains 92.3% of carbon and its relative molecular mass is 78.

(i) What is the percentage of hydrogen in benzene?

(ii) Calculate the ratio of moles of C atoms: moles of H atoms in benzene.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(iii) Calculate its empirical formula and then its molecular formula.
The empirical formula of benzene is
The molecular formula of benzeneis e [

Q# 19/ iGCSE Chemistry/2008/w/Paper 31/
3 Steelis an alloy made from impure iron.

(a) Both iron and steel rust. The formula for rust is Fe;04.2H:0.
It is hydrated iron(I11) oxide.
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(c) (i) Calculate the mass of one mole of Fe:03.2H;0.

(i) Use your answer to (i) to calculate the percentage of iron in rust.

Q#t 20/ iGCSE Chemistry/2008/w/Paper 31/
7 The alkanes are generally unreactive. Their reactions include combustion, substitution and
cracking.

(a) The complete combustion of an alkane gives carbon dioxide and water.

(i) 10cm® of butane is mixed with 100 cm® of oxygen, which is an excess. The mixture
is ignited. What is the volume of unreacted oxygen left and what is the volume of
carbon dioxide formed?

CiHu(g) + 630,(g) — 4CO(g) + 5HO()

Volume of oxygen left = cm®

Volume of carbon dioxide formed = cm? [2]

Q# 21/ iGCSE Chemistry/2008/s/Paper 31/ Q7

(b) Using 25.0 cm® of aqueous sodium hydroxide, 2.24 mol/dm?®, 3.86 g of crystals were
obtained. Calculate the percentage yield.

2NaOH + H.S0; —* Naz;S0O; + 2H:0
Na,S0; + 10H:0 —= Na;S0,.10H:0

Mumber of moles of NaOH used =

Maximum number of moles of Na:50,4.10H:0 that could be formed =

Mass of one mole of Na:S0,4.10H;0 = 3229

Maximum yield of sodium sulphate-10-water = g

Percentage yield = % [4]

Q#t 22/ iGCSE Chemistry/2007/w/Paper 3/

7 (a) A small piece of marble, calcium carbonate, was added to 5cm® of hydrochloric acid at
25°C. The time taken for the reaction to stop was measured.

CaCQOs(s) + 2HCIlaq) — CaCL{aq) + CO:(g) + H:0()

Similar experiments were performed always using 5cm® of hydrochloric acid.
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(b)

(ii) One piece of marble, 0.3g, was added to 5cm® of hydrochloric acid, concentration
1.00mol /dm?®. Which reagent is in excess? Give a reason for your choice.

mass of one mole of CaCO; =100g

number of moles of CaCO; =

number of moles of HCI =

reagent in excess is

reason (4]

(iii) Use your answer to (ii) to calculate the maximum wvolume of carbon dioxide
produced measured at r.t.p.

Qi 23/ iGCSE Chemistry/2007/s/Paper 3/ Q7

(d) A better way of measuring the degree of unsaturation is to find the iodine number of the
unsaturated compound. This is the mass of iodine that reacts with all the double bonds
in 100 g of the fat.

Use the following information to calculate the number of double bonds in one molecule
of the fat.

Mass of one mole of the fatis 884g.

, ~_.
One mole of I reacts with one mole KC—CHL

The iodine number of the fat is 86.2¢.

Complete the following calculation.

100 g of fat reacts with 86.2 g of iodine.

884 g of fat reacts with g of iodine.
One mole of fat reacts with ... .. MmWoles of iodine molecules.
Number of double bonds in one molecule of fat is [3]
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Q# 24/ iGCSE Chemistry/2006/w/Paper 3/ Q3

(b) When calcium carbonate is heated strongly, it decomposes.
CaCO; — Ca0 +CO;

(i) Calculate the relative formula mass of:

CECOE’ EEEREE NN EENEEEENEEEN NN ENE N RN RN N NN RN NN NN NN N RN N NN NN EN NI NN N NN RN ENENN NN NN NN EENENNNNENNNNENENRRRERNINEEN

Cal 2]

(ii) 7.00 kg of calcium oxide was formed. What mass of calcium carbonate was
heated?

[2]

Q#t 25/ iIGCSE Chemistry/2006/w/Paper 3/

6 An ore of copper is the mineral, chalcopyrite. This is a mixed sulphide of iron and copper.

(a) Analysis of a sample of this ore shows that 13.80 g of the ore contained 4.80 g of

copper, 4 209 of iron and the rest sulphur.
Complete the table and calculate the empirical formula of chalcopyrite.

copper |iron | sulphur

compasition by mass/g 480 | 420

number of moles of atoms

simplest mole ratio of atoms

[3]

The empincal formula is

[1]
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Q# 26/ iGCSE Chemistry/2006/s/Paper 3/ Q7
(d) Propene reacts with hydrogen iodide to form 2-iodopropane.

CH;-CH=CH, + HIT ————» CH3:-CHI-CH:
1.4 g of propene produced 4.0g of 2 -iodopropane.

Calculate the percentage yield.

moles of CH-—CH=CH: reacted =

maximum moles of CH:—CHI-CHs that could be formed =

mass of one mole of CH;—~CHI-CH: = 170g

maximum mass of 2 - inodopropane that could be formed =

percentage yield % [4]

Q#t 27/ iGCSE Chemistry/2005/w/Paper 3/
6 (a) The following method is used to make crystals of hydrated nickel sulphate.
An excess of nickel carbonate, 12.0 g, was added to 40 cm® of sulphuric acid, 2.0

mol/dm®. The unreacted nickel carbonate was filtered off and the filtrate evaporated to
obtain the crystals.

NICD] + HzSDq_ — NlSDd + CDE + HED
NiSO, + 7H,0 — NiSO,.7H,0

Mass of one mole of NiSQ4.7TH:O = 281 ¢
Mass of one mole of NiCO: = 119 g

(i) Calculate the mass of unreacted nickel carbonate.
Number of moles of H.SQ, in 40 cm® of 2.0 mol/dm® acid = 0.08
Number of maoles of NICO- reacted =
Mass of nickel carbonate reacted = g

Mass of unreacted nickel carbonate

I
o
=
[ —
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(ii) The experiment produced 104 g of hydrated nickel sulphate. Calculate the
percentage yield.

The maximum number of males of NiS0O, .7TH:O that could be formed =

The percentage yield = e [3]

Qi 28/ iGCSE Chemistry/2005/s/Paper 3/ QiGCSE Chemistry/201

(c) 0.015 moles of iodine react with 0.045 moles of chlorine to form 0.030 moles of a single
product. Complete the equation.

L+ C —* [2]

Qi 29/ iGCSE Chemistry/2005/s/Paper 3/ Q4

(d) Gypsum is hydrated calcium sulphate, CaS0,.xH;0. It contains 20.9% water by mass.
Calculate x.

M.: CaSQ,, 136; H:0, 18.

79.190fCaS0 = moles

20.9¢g of H:O = moles

Q# 30/ iGCSE Chemistry/2004/w/Paper 3/ Q7

(c) lIron(Ill) sulphate decomposes when heated. Calculate the mass of iron(lll) oxide
formed and the volume of sulphur trioxide produced when 10.0 g of iron(lll) sulphate

was heated.
Mass of one mole of Fe;(SO,), is 4004g.

Fea(S04) (s) —= Fep0s3(s) + 3S0s(g)

Mumber of moles of Fez(S04)s =

MNMumber of moles of Fe.0O; formed =

Mass of iron(11l) oxide formed = g
Number of moles of SO, produced =
Volume of sulphur trioxide atr.t.p. = dm? [5]

Patrick Brannac www.SmashingScience.org & for China www.SmashingScienceCN.org Page 17 of 30



http://www.smashingscience.org/
http://www.smashingsciencecn.org/

Q# 31/ iGCSE Chemistry/2004/s/Paper 3/
3 Anorganic compound decomposes to form nitrogen.

CEH 5N20 I(Ei[” . CﬁHsC IU} + Nz(g}

(a) Explain the state symbols.

Q# 32/ iGCSE Chemistry/2004/s/Paper 3/

7 Chemists use the concept of the mole to calculate the amounts of chemicals involved in a
reaction.

(a) Define mole.

[1]

(b) 3.0g of magnesium was added to 12.0g of ethanoic acid.
Mg + 2CH;COOH — (CH;COOQ);Mg + H,
The mass of one mole of Mg is 24 g.
The mass of one mole of CH,COOH is 60g.

(i) Which one, magnesium or ethanocic acid, is in excess? You must show your
reasoning.

[3]

(ii) How many moles of hydrogen were formed?

[1]

(iii) Calculate the volume of hydrogen formed, measured at r.t.p.

[2]
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(c) In an experiment, 25.0cm® of aqueous sodium hydroxide, 0.4mol/dm®, was neutralised
by 20.0cm” of aqueous oxalic acid, HzC0s.

2NaOH + H;C:04 — NazC;04 +2H:0
Calculate the concentration of the oxalic acid in mol /dm?®.
(i) Calculate the number of moles of NaOH in 25.0cm® of 0.4 mol/dm?® solution.
. M

(ii) Use your answer to (i) and the mole ratio in the equation to find out the number of
moles of H,C»0. in 20 cm® of solution.

. M

(iii) Calculate the concentration, mol/dm?, of the aqueous oxalic acid.

Q# 33/ iGCSE Chemistry/2003/w/Paper 3/ Q5
(d) Sulphur dioxide reacts with chlorine in an addition reaction to form sulphuryl chloride.
S0, + Cl, — SO,CI,

8.09g of sulphur dioxide was mixed with 14.2 g of chlorine. The mass of one mole of
S0,Cl, is 1359.

Calculate the mass of sulphuryl chloride formed by this mixture.
Calculate the number of moles of SO, inthe mixture = ..................
Calculate the number of moles of Cl, in the mixture = __................
Which reagent was not in excess? ...

How many moles of SO,Cl, were formed = ..................

Calculate the mass of sulphuryl chloride formed = ............. g [5]
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Q# 34/ iGCSE Chemistry/2003/s/Paper 3/

2 Calcium and other minerals are essential for healthy teeth and bones. Tablets can be taken
to provide these minerals.

(c) Each tablet contains the same number of moles of CaCO,; and MgCO,. One tablet
reacted with excess hydrochloric acid to produce 0.24 dm? of carbon dioxide at r.t.p.

CaCO, + 2HCl — CaCl, + CO, + H,0
MgCO, + 2HCl — MgCl, + CO, + H,0

(i) Calculate how many moles of CaCO, there are in one tablet.
number of moles CO, =
number of moles of CaCO, and MgCO, =

number of moles of CaGC}S =

. 3

(ii) Calculate the volume of hydrochloric acid, 1.0 mol/dm?, needed to react with one
tablet.

number of moles of CaCO, and MgCQO, in one tablet =
Use your answer to (c)(i).

number of moles of HCI needed to react with one tablet =

volume of hydrochloric acid, 1.0 mol/dm?, needed to
react with one tablet =

Q# 35/ iGCSE Chemistry/2002/w/Paper 3/ Q3
(f) Sodium reacts with sulphur to form sodium sulphide.

ZNa + S5 — Na,S
An 11.5g sample of sodium is reacted with 10 g of sulphur. All of the sodium reacted but
there was an excess of sulphur.

Calculate the mass of sulphur left unreacted.

(1) MNumber of moles of sodium atoms reacted =
[2 moles of Na react with 1 mole of 5]

(i) Number of moles of sulphur atoms thatreacted = ...
(lii) Mass of sulphurreacted = ... g

(iv) Mass of sulphur left unreacted = ... g [4]
Q#t 36/ iGCSE Chemistry/2002/w/Paper 3/ Q3

(b) The following compounds contain two elements. Predict their formulae.
aluminium sulphide

silicon phosphide
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Q# 37/ iGCSE Chemistry/2002/s/Paper 3/ Q5

(c) A 20cm?® sample of butyne, C,Hg, is burnt in 150 cm? of oxygen. This is an excess of
oxygen.

2C,Hq(g) + 110,(g) —> 8CO,(g) + 6H,O()

(i) What volume of oxygen reacts?

1]
(i) What volume of carbon dioxide is produced?

1]
(ili) What is the total volume of gases left at the end of the reaction?

1]

(d) Calculate the mass of water formed when 9.0g of butyne is burnt. The mass of one
mole of butyne is 54 g.

from the above equation, 1 mole of butyne forms 3 moles of water
number of moles of butyne reacted ...............
number of moles of water formed .................

mass of water formed ............... g [3]

Q# 38/ iGCSE Chemistry/2001/w/Paper 3/ Q2

(c) Potassium chlorate, which has a formula of the type, KCIO , decomposes to form
oxygen. 2.45g of the chlorate produced 1.49g of potassium chloride and 0.72dm? of
oxygen at r.t.p. Find the value of n.

KClO, — KCL + 50,

Mass of one mole of KCI = 74.5g

Mumber of moles of KCI formed

Number of moles of oxygen molecules formed

Mumber of moles of oxygen atoms

Moleratio KCL:O s o

[4]
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Q# 39/ iGCSE Chemistry/2001/w/Paper 3/
3 Propaneis an alkane. It has the structural formula:

(a) The eqguation for the complete combustion of propane is given below. Insert the two
missing volumes.

C,Hgl@) + 50,(0) — 3CO,(g) + 4H,0()

volume of gas/cm® ... ... 15 [2]
Mark Scheme
Q#t 1/ iGCSE Chemistry/2015/w/Paper 31/
Question Answer Marks
Slaji) adds up to 100%; 1
S(a)fii) | M155.85/12 and 6.97(1) and 37.2/1§; 1
or avaluation 4650 6870 2.325;
M2 C:HaO; 1
comact answar with no warking = [2]

Sa)fii) [ M1 (BGH3; 1
M2 CaHeOs 1
comact answar with no warking =[2]

Q# 2/ iGCSE Chemistry/2015/s/Paper 31/ Q3

Question Answer Marks Guidance
3id) M1 moles of HCT = O.1(mal};
M2 molesof Zn = 0.05(mal); A ECFfor M1 = %
mass of zinc = 3.25g; 3 | A ECFfor M2 = 85
Unit requirad for M3

Q# 3/ iGCSE Chemistry/2014/s/Paper 31/ Q6
(d) number of moles of O, formed = 0.096/24 = 0.004 (1)
number of moles of H,O; in 40em?® of solution = 0.004 x 2 = 0.008 (1)

concentration of the hydrogen peroxide in mol/dm® = 0.008/0.04 = 0.2 (1) [3]
Q# 4/ iGCSE Chemistry/2013/w/Paper 31/ Q4
(d) number of moles of HCI in 40 cm” of hydrochloric acid,

concentration 2.0mol / dm® = 0.04 x 2.0 = 0.08 [1]
maximum number of moles of CO; formed = 0.04 [1]
mass of one mole of CO; =449 [1]
maximum mass of COz lost=0.04 = 44 =1.76q [1]

Q# 5/ iGCSE Chemistry/2013/w/Paper 31/ Q6

(c) number of moles of CO, formed = 2.112/ 44 = 0.048 [1]
number of moles of H;O formed = 0.432 / 18 = 0.024 [1]

x=2andy=1NOT: ecf from this line

formula is 2PbCO;.Pb(OH ), / Pb{OH).. 2PbCO; [1]

Q# 6/ iGCSE Chemistry/2013/s/Paper 31/ Q6

(c) 2NH; + NaCIlO — NaH; + NaCl + H.O (2]
not balanced only 1
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Qi 7/ iGCSE Chemistry/2013/s/Paper 31/ Q3
{b) experiment 1 Ca®' + CO; + H,0 [1]

Q# 8/ iGCSE Chemistry/2012/w/Paper 31/ Q7

(c) number of moles of HCIused = 0.05 x 2 =0.1 [1]
number of moles of SrCL.6 H:O which could be formed. = 0.05 [1]
mass of one mole of SICL.6H:0 is 267 g
theoretical yield of SrCL.6H.0 = 0.05 x 267 = 13.359 [1]
percentage yield = 6.4/13.35 x 100 = 47.9% [1]
accept: 48%
allow: ecf

Q#t 9/ iGCSE Chemistry/2012/w/Paper 31/ Q2

{c) BrFs/FsBr; (1]
BrFs / FsBr; (1]

Q# 10/ iGCSE Chemistry/2012/s/Paper 31/
(b) moles of Fe = 51.85/56 = 0.926 (0.93); [1]
moles of O = 22.22/16 = 1.389 (1.39); [1]
moles of H;O = 16.67/18 =0.926 (0.93); [1]

ifgivenas 0.9 14 09
three of the above correct = [2]
two of the above correct = [1]

simplest whole number mole ratio Fe : O : H:D is 2: 3: 2/ Fe:04.2H:0; [1]
allow: ecf for a formula based on an incorrect whole number ratio

Q#t 11/ iGCSE Chemistry/2012/s/Paper 31/
6 (a) 10cm’; [1]
B5cm’; [1]

Q# 12/ iGCSE Chemistry/2011/w/Paper 31/ Q7

(c) calculation:
M. for NaHCO-= = B4 g; M. for Na:0 = 62g; M, for NaOH = 40qg
M, for Na,CO; = 106g

(i) number of moles of NaHCO 3 used = 3.36/84 = 0.04 [1]

(ii) if residue is Naz O, number of moles of Na;0 = 2.12/62
=0.034 /0.03

if residue is NaOH, number of moles of NaOH = 2.12/40
=0.053/0.05

if reside is Ma=COs, number of moles of Na-COs = 2.12/106 =0.02 all three comect [2]
note: two correct = 1

(iii) equation 3 [1]
mole ratio 2:1 agrees with equation [1]

Q# 13/ iGCSE Chemistry/2011/s/Paper 31/ Q5 (d)

(iii) 1.33/1.3/1.3333 (mol/dm?) scores both marks [2]
not 1.34
for a correct method — M, V5 / moles of NaOH = 0.02
with an incorrect answer only [1]
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Qi 14/ iGCSE Chemistry/2010/w/Paper 31/ Q5

(b) number of moles of HCIused = 0.04 x 2 =0.08
number of moles CoCL formed = 0.04
number of moles CoCL.6H-0 formed = 0.04
mass of one mole of CoCL.6H.0 = 238 g
maximum yield of CoCL.6H.0 = 9.52g [4]
accept 3.5¢
mark ecf to moles of HCI
do not mark ecf to integers

to show that cobalt(lI) carbonate is in excess

number of moles of HCI used = 0.08 must use value above ecf

mass of one mole of CoCOs = 118g

number of moles of CoCO4 in 6.0g of cobalt(Il) carbonate = 6.0/119 = 0.050 [1]
reason why cobalt(ll) carbonate is in excess 0.05 > 0.08/2 [1]

Q# 15/ iGCSE Chemistry/2010/s/Paper 31/ Q7
(e) (i) percentage of oxygen = 31.6% [1]

(ii) calculate the number of moles of atoms for each element
number of moles of Ti = 31.6/48 = 0.66

number of moles of O = 31.6/16 = 1.98 accept 2 [1]
both correct for one mark

(iii) the simplest whole number ratio for moles of atoms:

Fe : Ti : O
1 1 3 [1]
(iv) formulais FeTiO; accept TiFeO; [1]

must be whole numbers from (iii) or cancelled numbers from (iii)
mark ecf throughout

Q# 16/ iGCSE Chemistry/2009/w/Paper 3/ Q6

(¢) number of moles of FeS0, used = 9.12/152 = 0.06 [1]
number of moles of Fe-0; formed = 0.03* [1]
mass of one mole of Fe:0; = 160g [1]
mass of iron(IlT) oxide formed = 0.03 x 160 = 4.8g [1]
number of moles of S0, formed = 0.03 [1]
volume of sulfur trioxide formed = 0.03 x 24 = 0.72dm" [1]

If mass of iron(Il1) oxide greater than 9.12 g, then only marks 1 and 2 available

Apply ecf to number of moles of Fe;O:* when calculating volume of sulfur trioxide.
Do not apply ecf to integers
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Q# 17/ iGCSE Chemistry/2009/s/Paper 31/

9 (a) 7224=3and28M14=2 [1]
MgaN; [1]
accept just formula for [2] even with incorrect or no working
NOT ecf

(b) ALCs+ 12H:0 = 4AI{0OH); + 3CH, [2]

For AlL;C; ONLY [1]

(c) (i)

silicon is limiting reagent [1]
0.07 moles of Si and 25/160 = 0.156 moles of Br; [1]
because 0.14 (2 x 0.07) < 0.156 [1]

If 80 used to find moles of Brz the mark 1 and 3 still available
arguments based on masses can be used

(ii) 0.07 [1]
NOT ecf
Q# 18/ iGCSE Chemistry/2008/w/Paper 31/ Q4
(b) (i) 7.7% [1]
(ii) forany number: equal number ratio [2]

for example 1:1 or 6:6

(ili) empirical formula is CH [1]
molecular formula is CeHg [1]
no e.c.f., award of marks not dependent on (ii)

Q# 19/ iGCSE Chemistry/2008/w/Paper 31/ Q3

(c) (i) 196 (1]
(ii) 112/196 x 100 [1]
=57(.1)% ACCEPT 57 to nearest whole number [1]

mark e.c.f. to (c)(i) provided percentage not greater than 100%
ONLY ACCEPT 112/answer (c)(i) x 100
otherwise [0]

Q# 20/ iGCSE Chemistry/2008/w/Paper 31/
7 (a) (i) 35cm®

40em’

Qi 21/ iGCSE Chemistry/2008/s/Paper 31/ Q7
(b) number of moles of NaOH used = 0.025 x 2.24 = 0.056

maximum number of moles of Na:S50,.10H:0 that could be formed = 0.028

mass of one mole of Na;S0,.10H;0 = 322g

maximum yield of sodium sulphate — 10 - water = 9.02g

percentage yield = 42.8%

mark ecf but NOT to simple integers

if ecf marking, mark to at least one place of decimals
if percentage > 100% then 3/4 maximum
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Q# 22/ iGCSE Chemistry/2007/w/Paper 3/ Q7 (b)

(i) mass of one mole of CaCO; =100

number of moles of CaC0s; = 0.3/100 = 0.003 [1]
moles of HCT= 51000 x 1 = 0.005 [1]
reagent in excess is CaCD; [1]

ecf from above

would need 0.006 moles of HCI

or hydrochloric acid only reacts with 0.0025 moles of CaCQO- [1]
NOTE this mark needs to show recognition of the 1:2 ratio

(iii) mark ecf to (ii), that is from moles of Iimﬂing reagent in (ii)
moles of CO- = 0.005 x 0.5 x 24 = 0.06 dm
NOT cm® unless numerically correct. 60 cm®
Ignore other units
NOTE If both number of moles integers then no ecf for (ii) and (iii)

Q#t 23/ iGCSE Chemistry/2008/s/Paper 31/ Q7
(d) 100g of fat react with 86.2g of iodine

[1]

884q of fat react with 762 g of iodine [1]
limit 762 x 2

one mole of fat reacts with 762/254 moles of iodine molecules

one mole of fat reacts with 3 moles of iodine molecules [1]
number of double bonds in one molecule of fat is 3 [1]
limit &

consequential marking allowed provided the number of double bonds is an integer.
Q#t 24/ iGCSE Chemistry/2006/w/Paper 3/ Q3

(b) () 100 (1]
56 ignore units in both cases (1]

(i) 7.00kg is 1/8 of 56 (1]
1/8 of 100kg is 12.5kg (1]

Give both marks for comect answer without explanation. lgnore missing units
but penalise wrona units
Q# 25/ iGCSE Chemistry/2006/w/Paper 3/

6 (a
copper iron sulphur
composition by (4.80) (4.20) 4.8 [1]
mass/g
number of moles 0.075 0.075 015 [1]
of atoms
simplest mole ratio | 1 1 2 [1]
of atoms
(3]
The empirical formula is CuFeS. [1]
Q# 26/ iGCSE Chemistry/2006/s/Paper 3/ Q7
(d) moles of CH;-CH = CH; reacted = 1.4/42 =0.033 [1]
conseq
maximum moles of CH,-CH(I)-CH,, that could be formed = 0.033 [1]
conseq
maximum mass of Z-iodopropane that could be formed = 5.61 g [1]

accept 170 x 0.033 = 5.61 and 170 x 0.033333 = 5.67

conseq unless greater than 100%

percentage yield 4.0/5.67 x 100 =70.5% [1]
Do not mark consequently to a series of small integers. There has to be

a serious attempt to answer the question, then consequential marking is

appropriate.
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Q# 27/ iGCSE Chemistry/2005/w/Paper 3/

Question 6
(a)(i) moles of NICO: reacted = 0.08 [1]
mass of nickel carbonate reacted =9.52 g 1]
mass of nickel carbonate unreacted =2.48 g 1]
(ii) maximum number of moles of hydrated salt = 0.08 1]
maximum mass of salt =0.08x281=2248¢q [1]
percentage yield 10.4/22.48 x 100 = 46.3% [1]
Qi 28/ iGCSE Chemistry/2005/s/Paper 3/ QiGCSE Chemistry/201
(c) I, + 3CL = 2ICHL [2]

For having either reactants or products correct ONLY [1]

Q# 29/ iGCSE Chemistry/2005/s/Paper 3/ Q4
(d) mass of one mole of CaS0O, = 136

moles of CaS0,in 79.1g = 0.58 accept 0.6 [1]
moles of H;O in 2099 = 1.16 accept 1.2 [1]
conseqx = 2 ¥ given as an integer [1]

Q#t 30/ iGCSE Chemistry/2004/w/Paper 3/ 7 (c)

Mark consequentially to any error but not involving simple integers
There has to be some evidence that the candidate has attempted to work
through the calculation and not merely inserted whole numbers.
Forexample 2, 1, 160 or 1, 0.5, 80

number of moles of Fes(S04): =1/40 or 0.025
number of moles of Fe: O formed = 1/40 or 0.025
mass of iron(lll) oxide formed =0.025x 160 = 4g

number of moles of S0 produced = 3/40 or 0.075
volume of sulphur tioxide atrt.p. =0.075x 25

= 1.8dm’ [5]
Q# 31/ iGCSE Chemistry/2004/s/Paper 3/
3. (a) dissolved or solution in water [1]
NOT aquecus NOT soluble in water
| liguid and g gas [1]
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Q# 32/ iGCSE Chemistry/2004/s/Paper 3/

7 (a) Avogadro's Mumber of particles
or formula mass in grams
or 6 x 10™ particles accept atoms, ions and molecules _
or as many particles as there are carbon atoms in 12.00g of “Ca
ANY one [1]

(b) (i) moles of Mg = 3/24 = 0125
moles of CH:COOH = 12/60 = 0.200
magnesium is in excess

OR 3.0g of magnesium react with 15g of acid
only 12.0 g of acid present
magnesium is in excess [3]

(ii) Mark conseq to (i) but NOT to any simple integer

moles of Hz = 0.1 [
(iii) Mark conseq to (ii) but NOT to any simple integer
WVolume of hydrogen = 0.1 x 24
= 2.4 dm’ [2]
(c) (i) moles of NaOH = 25/1000 x 0.4 = 0.0 [1
(ii) Mark conseq to (i) but NOT to any simple integer
moles of acid = 0.01/2 = 0.005 [1
(iii) Mark conseq to (ii) max 10M
concenfration of acid = 0.005 x 1000/20 [1
= (.25 mol/dm? [1

Q# 33/ iGCSE Chemistry/2003/w/Paper 3/ Q5

{d) the number of moles of SO: in the mixture = 0.125
the number of moles of Cl; in the mixture = 0.2
cond reagent was not in excess? SO,
cond moles of SOCl: formed =0.125
cond the mass of sulphuryl chloride formed = 16.9g

[5]
Q#t 34/ iGCSE Chemistry/2003/s/Paper 3/ Q2
(c) (i) number of moles CO, = 0.24/24 = 0.01
conseq number of moles of CaCO; and MgCO, = 0.01
conseq number of moles of CaC0O; = 0.005 [3]
(ii) Calculate the volume of hydrochloric acid, 1.0 mole/dm®, needed to react with

one tablet.

number of moles of CaCO; and MgCOs; in one tablet = 0.01

Expect same as answer to (c)(i). NO marks to be awarded. Just mark
consequentially to this response

conseq number of moles of HCI needed

to react with one tablet = 0.02 [1]

conseq volume of hydrochloric acid, 1.0 mole/dm®, needed to react with one
tablet = 0.02 dm” or 20 cm’ [1]
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Q# 35/ iGCSE Chemistry/2002/w/Paper 3/ Q3

@ ) 115723 =05 [
(i) 0.25 (]
conseq to (i)
(iii) 025 x 32 = 8¢ [1]
conseq
(iv) 2.0 g [1]

only conseq to (iii) if answer to (iii) is less than 10
NB If (i) is 0.3(125), no excess is possible, (iv) ZERO

Q# 36/ iGCSE Chemistry/2002/w/Paper 3/ Q3

(b) ALS; (1]
SisPs 13
Q#t 37/ iGCSE Chemistry/2002/s/Paper 3/ Q5 (c)
(i) 110 (cm3)
(ii) 80 (cm3)
(iii) Starting gases (170) of which 130 was used, so 40 left of 02, 80 made of CO2 and H20 is a

liquid therefore 80
(d)
0.167
0.5 mol water
9g of water
3 marks
Q# 38/ iGCSE Chemistry/2001/w/Paper 3/ Q2
(c) *0.02 [1]
0.03 not conseq [1]
*0.06 conseqto above [1]
[1]

3 accept either as ratiooronn =
Accept ratio conseq to answers designated by

Q# 39/ iGCSE Chemistry/2001/w/Paper 3/

3(a) 5 [1]
25 [1]

*
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. =
The volume of one mole of any gas is 24 dm?®at room temperature and pressure (r.t.p.). e
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